We examined the responses of individual crayfish (O. propinquus) to cues associated with predation risk in the laboratory. We presented visual and tactile cues either alone or in combination with conspecific alarm odour. The addition of alarm odour resulted in crayfish responding to a visual cue at a greater distance and with a stronger response in terms of distance retreated. Similarly, the frequency of response and the magnitude of the responses shown to a tactile cue were higher when alarm odour was added, but only at night. During the day, the addition of alarm odour did not affect the responses shown to tactile input. We then presented a dilution series of alarm odour solutions (100, 50, 10 and 1% strength) in combination with the visual stimulus. There were no differences in response parameters with chemical cues of different strength. We discuss the response patterns observed with regard to the ecology of O. propinguus compared with related species of crayfish.
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In their natural habitats, animals are constantly receiving input from a number of different sources that provide a wide variety of ecologically relevant information. An important question facing behavioural ecologists is how the pattern of integration of multiple inputs varies between species and what ecological factors correlate with that variation in the pattern of integration. When receiving two inputs that individually are associated with conflicting responses, animals can show a hierarchical pattern of integration in which one input dominates and only one set of behaviour patterns is shown. On the other hand, animals can show a graded response in which the animal alternates between two sets of responses over a short period of time following detection of two types of information. The pattern of integration shown by individuals of a species is one aspect of behavioural structure (Hazlett 1999). Information that alerts an animal to the presence of a nearby predator is of particular importance to animals (Dodson et al. 1994) . In aquatic environments, predator cues are frequently chemical stimuli released either by the predator itself (Chivers et al. 1996; Hazlett & Schoolmaster 1998; Kats & Dill 1998) or by prey damaged during predation (Howe & Sheikh 1975; Hazlett 1994; Chivers & Smith 1998) . While this is often the primary source of information in aquatic environments (Chivers et al. 1996; Kiesecker et al. 1996; Brown et al. 1997) , other sources of input exist, including visual or tactile cues (Culp et al. 1991; Brown et al. 1997; Brown & Godin 1999; Hazlett & McLay 2000) .
Responses to chemical alarm and predator cues presented in the absence of other stimuli have been documented in crayfish and other crustaceans. Individuals of the hermit crab Diogenes avarus and the crabs Petrolisthes elongatus, Halicarcinus innominatus, Notomithrax ursus and Cyclograpsus lavauxi decrease locomotion or other movements when exposed to cues relating to heightened predation danger (Hazlett 1997 (Hazlett , 2000 . Upon the detection of predator odour, the crayfish O. virilis switches to a lowered posture while decreasing nonlocomotory movements (Hazlett & Schoolmaster 1998) and in response to conspecific alarm odour, it ceases all movement while assuming an intermediate 'watchful' posture (Hazlett 1994) .
Responses to multiple chemical cues have also been tested in crustaceans (Hazlett 1997 (Hazlett , 1999 (Hazlett , 2000 . The behaviours they display, resulting from the integration of multiple chemical cues, have helped shed light on the structure of behaviour in crustaceans. Although some models of behaviour assume a gradual increase in behavioural response as the strength of stimuli increase (Jackson & Elwood 1989) 
